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(54) WAVELENGTH PLATE 

(57)Abstract: , . , cx , . u 

PROBLEM TO BE SOLVED: To obtain an inexpensive wavelength plate which has a synthetic resin film, having nigh 
heat resistance, low moisture absorption, high adhesive ness with various kinds of materials and stable retardation. 
SOLUTION: This wavelength plate consists of a cyclic polyolefin resin film and is to be used to change the 
polarization state of light, or the plate is preferably prepared by laminating the cyclic polyolefin resin film on the 
surface of the base substrate of which is transparent with respect to the wavelength to be used. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 4 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A wavelength plate used in order to change a polarization condition of light which consists of a cyclic 
polyolefin system resin layer. 

[Claim 2]A wavelength plate used in order to change a polarization condition of light which provided a cyclic 
polyolefin system resin layer in the surface of a transparent substratum substrate to a using wavelength. 
[Claim 3]The wavelength plate according to claim 2 which pastes a cyclic polyolefin system resin layer together to a 
substratum substrate. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a wavelength plate, especially the wavelength plate which has a 

cyclic polyolefin system resin layer. 

[0002] 

[Description of the Prior Art]In recent years, compared with the conventional magnetic system, the optical 
recording medium has been developing greatly from the numerousness of non-contact and the amount of 
information per unit volume, etc. as media which write information by light The compact disk (CD) which introduces 
information into an optical recording medium beforehand, and plays it as a sound or a picture as an optical recording 
medium, A laser disc (LD), CD-ROM, CD-I, etc, make record film etc. adhere to an optical-recording-medium board, 
and there are an E-DRAW disk etc, to which information is repeatedly made as for CD-R written in and used, 
DRAW, or reading and writing of information with laser. 

[0003]As an optical system device for performing reproduction and/or a postscript of such an optical recording 
medium. The optical pickup device with which the polarization beam splitter (PBS), and the 1 / 4 lambda^wave 
length board (QWP) (henceforth "1/4 wavelength plate") have been arranged at the position in the middle of the 
optical path from a laser light source to a photodetector is known. Here, 1/4 wavelength plate gives lambda/4 of the 
optical path difference (therefore, pi/2 of phase contrast) between two polarization components polarization 
components and a specified wavelength cross at right angles. In the above-mentioned optical pickup device, linear 
polarization (S wave) is irradiated from a laser light source, linear polarization turns into circular light by passing 
along PBS and passing along 1/4 wavelength plate, and an optical recording medium glares by a condenser. The 
returned light reflected from the optical recording medium follows the again same course, a direction is changed into 
circular light 90 degrees by passing along 1/4 wavelength plate, and it turns into linear polarization (P wave), passes 
PBS. and it is constituted so that it may be led to a photodetector. As erasable optical-magnetic disc equipment, 
the irradiation light from a laser light source, A magneto-optical disc glares through a deviation child and PBS. the 
returned light reflected by the magneto-optical disc passes along PBS again, and that by which 1 / 2 lambda-wave 
length board (henceforth "1/2 wavelength plate") has been arranged at the position in the middle of the optical path 
which results in a photodetector is also known. Here. 1/2 wavelength plate gives lambda/2 of the optical path 
difference (therefore, phase contrast of pi) between two polarization components polarization components and a 
specified wavelength cross at right angles, 

[0004]Mica. quartz, crystal, calcite which are provided with birefringence as such a wavelength plate, The 
wavelength plate formed from single crystals, such as LiNbOg and LiTa0 3 , The wavelength plate which has a 
birefringent film on the surface of the substratum substrate obtained by vapor-depositing an inorganic material from 
an oblique direction to substratum substrates, such as a glass substrate, and the wavelength plate which has LB 
(Langmuir-Blodget) film which has birefringence are indicated. Polycarbonate, polyvinyl alcohol (PVA), a polyvinyl 
butyral (PVB). Polyethylene terephthalate (PET), polypropylene (PP). What extended films, such as polyarylate, 
polysulfone, polyether sulphone, and an acrylic resin, is pasted up on a glass substrate for surface smoothness and 
fixed form nature maintenance, or the wavelength plate pinched with two glass substrates is also known. 
[0005]However, since a single crystal manufacturing installation expensive in order to create single crystals, such as 
crystal, is required, it cannot manufacture cheaply, and there is a problem that the wavelength plate of a large area 
is not obtained easily. When processing a single crystal into a wavelength plate, polish of a single crystal is required, 
but adjustment of change of the thickness of the single crystal in the case of polish or a retardation value is 
difficult An inorganic material is vapor-deposited from an oblique direction to a substratum substrate, and a 
manufacturing facility becomes the vacuum evaporator which can control the deposition direction of an inorganic 
material is required, and too expensive in manufacture of the wavelength plate which has a birefringent film. Since 
the manufacture of the wavelength plate which has LB film needs to laminate the LB film which is a monomolecular 
film, its manufacture is complicated and manufacturing expense starts too. When what extended synthetic resin 
films, such as polycarbonate, is used for a wavelength plate, there is a problem in the stability and endurance of a 
retardation value. The conventional synthetic resin film has a low glass transition temperature (Tg), and since heat 
resistance is inferior, the process temperature at the time of manufacturing the optical apparatus for performing 
reproduction and/or a postscript, for example, the temperature in soldering or a bonding process, has a problem 
which produces restriction. 
[0006] 
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[Problem(s) to be Solved by the lnvention]This invention provides the cheap wavelength plate which was made 
against the background of the technical problem of the above-mentioned conventional technology, and has high heat 
resistance, low hygroscopicity, high adhesion with various materials, and the synthetic resin membrane that has a 
stable retardation value. 
[0007] 

[Means for Solving the Problem]This invention relates to a wavelength plate used in order to change a polarization 
condition of light which consists of a cyclic polyolefin system resin layer. This invention relates to a wavelength 
plate used in order to change a polarization condition of light which provided a cyclic polyolefin system resin layer in 
the surface of a transparent substratum substrate to a using wavelength. Pasting a cyclic polyolefin system resin 
layer together to a substratum substrate has [ this wavelength plate ] preferred things. 
[0008] 

[Embodiment of the Invention]The wavelength plate of this invention consists of a cyclic polyolefin system resin 
layer Here, the following (**) polymers are mentioned as cyclic polyolefin system resin. 

** The ring-op ening^polymerization object of a specific monomer expressed with following general formula (I). 
** The ring breakage copolymer of the specific monomer expressed with following general formula (0, and a 
copolymeric monomer. 

** The hydrogenation (**) polymer of the ring breakage (**) polymer of the above-mentioned ** or **. 

** The polymer hydrogenated after cyclizing the ring breakage (**) polymer of the above-mentioned ** or ** by the 

Friedel craft reaction (**). 

** The saturation copolymer of the specific monomer and unsaturated double bond content compound which are 
expressed with following general formula (I). 

** The added type (**) polymer and its hydrogenation (**) polymer of one or more sorts of monomers chosen from 
the specific monomer and vinyl system cyclic hydrocarbon system monomer and cyclopentadiene system monomer 
which are expressed with following general formula (I). 
[0009] 
[Formula t] 




CI) 



[0010][Among the formula, R 1 - R 4 are a hydrogen atom, a halogen atom, a hydrocarbon group of the carbon 
numbers 1-10, or other univalent organic groups, respectively, and may be the same or different, respectively. It 
may unify and R 1 . R 2 or R 3 , and R 4 may form a divalent hydrocarbon group, may combine R 1 or R 2 R 3 . or R 4 
mutually, and may form a monocycle or polycyclic structure, m is 0 or a positive integer and p is 0 or a positive 
integer. ] 

[001 1]A ring-opening-polymerization object of** specific monomer is included in cyclic polyolefin system resin of 
this invention. 

Among <specific monomer) specific monomers, desirable one. the inside of the above-mentioned general formula UJ, 
R 1 . and R 3 — a hydrogen atom or the carbon numbers 1-10 — further — desirable — 1-4 — it being a 
hydrocarbon group of 1-2 preferably, and especially, R 2 and R 4 are the organic groups of a hydrogen atom or 
monovalence, at least one of R 2 and the R 4 shows a polar group which has polarity other than a hydrogen atom and 
a hydrocarbon group, m is an integer of 0-3 and p is an integer of 0-3 — more — desirable — m+p=0-4 — they are 
0-2. and a thing that is 1 especially preferably still more preferably. As a polar group of the above-mentioned 
specific monomer, halogen, a carboxyl group, a hydroxyl group, an alkyl ester group, ester groups, such as an 
aromatic ester group, an amino group, an amide group, a cyano group, an ether group, an acyl group, a silyl ether 
group, a thioether group, etc. are mentioned. In these, a carboxyl group and an ester group are preferred and 
especially an alkyl ester group is preferred 

[0012]Especially a monomer as which at least one polar group of R 2 and R 4 is expressed in formula-<CH 2 ) nCOOR 
among specific monomers, Cyclic polyolefin system resin obtained is preferred at a point used as what has a high 
glass transition temperature, low hygroscopicity, and the outstanding adhesion with various materials, in a formula 
concerning the above-mentioned specific polar group — R — 1-12 carbon atoms — further — desirable — 1-4 — 
especially — desirable — a hydrocarbon group of 1-2 — it is an alkyl group preferably. A specific monomer whose n 
n is usually preferred since glass transition temperature of cyclic polyolefin system resin in which a thing which has 
a small value of n is obtained although it is 0-5 becomes high, and is 0 further, Cyclic polyolefin system resin which 
is the point that the composition is easy, and is obtained is preferred at a point used as what has a high glass 
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transition temperature. 

[0Q13]As for a specific monomer, it is preferred that R 1 or R 3 is an alkyt group in said general formula (1), It is 
preferred an alky! group of the carbon numbers 1-4 and that they are an alkyt group of 1-2, especially a methyl 
group still more preferably, and it is preferred to be combined with the same carbon atom as a carbon atom which a 
specific polar group which can be expressed with formula-CCr^) nCOOR of the above [ especially this alkyl group ] 
combined. In general formula (I), a specific monomer whose m is 1 is preferred at a point that cyclic polyolefin 
system resin with a high glass transition temperature is obtained. 

[0014]The following compounds are mentioned as the above-mentioned specific monomer. Specifically Bicyclo[2.2.1] 
hept 2-ene, 5.2.1.0 2 - tric y cl ° £ 6 ]-8-decene, Tetracyclo [4A0.1 2 * 5 .1 7 ' 10 ]-3-dodecen. Pentacyclo [6.5.1. 1 3 - 6 .0 2 - 7 0* 
13 ]~4-pentadecene, Pentacyclo [7.4.0.1 2 - 5 .1 9 - 12 .0 8 - 13 ]-3-pentadecene, Tricyclo [4.4.0.1 2 - s ]-3-undecene, 5- 
methylbicyclo[2.2.1]hept 2-ene, 5-ethylbicyclo[2.2.1]hept 2-ene, 5-carbomethoxybicyclo[2.2*l]hept 2-ene, 5- 
methyI-5-carbomethoxybicycIo[Z2.l]hept 2-ene, 5-cyanobicyclo[2.2.l]hept 2-ene, 8-carbomethoxy tetracyclo 
[4.4.0.1 2 ' 5 .1 7, 1 °]~3-dodecen. 8-ethoxycarbonyl tetracyclo [4.4.0.1 2,5 .1 7 ' 10 ]-3-dodecen t 8-n-carbopropoxy 
tetracyclo [4.4.0.1 ^ 5 .1 7 ' 1 °]-3-dodecen, 8-isopropoxycarbonyl tetracyclo [4A0.1 2 * 5 .1 7 « 10 ]-3-dodecen. 8-n- 
butoxycarbonyl tetracyclo [4.4.0.1 2 ' 5 ,1 7 ' 10 ]-3-dodecen, 8-methyl-8-car*omethoxy tetracyclo [4.4.0.1 2 ' 5 .1 7 ' Bnd 
10 ]-3-dodecen, 8-methyl-8-ethoxycarbonyl tetracyclo [4A0.1 2 - 5 ,1 7 « and 10 ]-3-dodecen, 4.4.0.1 2 ' 5 1 7 ' 8-m©thyl-8-n- 
carbopropoxy tetracyclo [l0]-3- dodecerit 8~methyl-8-isopropoxycarbonyl tetracyclo [4.4.0.1 2 - 5 .1 7 « 10 ]-3-dodecen. 8- 

methyl-8-n-butoxycarbonyl tetracyclo [4.4.0.1 s ,1 7> 10 ]-3-dodecen, Dimethano octahydron aphtha I ene, 
ethyltetracyclo dodecen, 6-ethylidene-2-tetracyclo dodecen, trimethano octahydronaphthalene, pentacyclo 
[8A0.1 2 - 5 .1 9 > 12 0 fi - 13 ]-3-hexa decene. Heptacycto [8.7.0.1 3 - 6 .1 10 > 17 .1 12 ' 15 .0 2 - 7 .0 11 « 1 6 ]-4-eicosen. Heptacyclo 
[8.8.0.1 4 * 7 I 11 ' 16 .1 13 * 16 .0 3 ' 8 .0 12 - 17 ]-5-strange eicosen, 5-ethylidenebicyclo[2,2,1 Inept 2-ene r 8-ethylidene 
tetracyclo [4A0.1 2 - 5 .1 7 - 10 ] -3-dodecen, 5-phenylbicycIo[2.2.l]hept 2-ene, 8-phenyl tetracyclo [4A0.1 2 ' 5 .1 7 ' 10 ]-3- 
dodecen, 5-fluorobicyclo[2.2.l]hopt 2-ene, 5-fluoromethylbicyclo[2.2.T]hept 2-ene, 5-trifluoromethyl bicyclo[2.2.l] 
hept 2-ene. 5-pentafluoroethyl bicyclo[2.2.1]hept 2-ene, 5.5-difluorobicyclo[2.2.1]hept 2-ene, 5,6-difluorobicyclo 
[2.2.l]hept 2-ene, 5,5-bis(trifIuoromethyl)bicyc!o[2.2.l]hept 2-ene, 5,6-bis(trifluoromethyl)bicyclo[2.2.1]hept 2-ene. 
5-methyl-5-trifluorom ethyl bicyclo[2.2.l]hept 2-ene, 5,5,6-trifluorobicyclo[2.2.l]hept 2-ene, 5,5,6-tris(fluorom ethyl) 
bicyclo[2.2,1]hept 2-ene, 5,5,6,6-tetraftuoro bicyclo[2.2.1]hept 2-ene, 5,5,6,6-tetrakis (trifluoromethyl) bicyclo[2.2.l] 
hept 2-ene, 5.5-difluoro-6 f 6-bis(trifluoromethyl)bicyclo[2.2.1]hept 2-ene. 5,6-drfluoro-5,6-bis(trifluoromethyl)bicyclo 
[2.2.l]hept 2-ene, 5,5 ( 6-trlfluoro-5-trifluoromethyl bicyclo[ZZl]hept 2-ene, 5-f1uoro-5-pentafluoroethyl 6,6-bis 
(trifluoromethyl)bicyclo[2.2.l]hept 2-ene, 5,6-difluoro-5-heptafluoro iso-propyl-6-trifluoromethyl bicyclo[2.2.l]hept 

2- ene, 5-chtoro-5,6,6-trifluorobicyclo[2.2.1]hept 2-ene. 5.6-dichloro-5,6-bis(trifluoromethyl)bicyclo[2.2.1]hept 2~ 
ene. 5,5,6-trifluoro-6-trifluoro methoxy bicyclo[2.2.1]hept 2-ene. 5.5,6-trrfluoro-6-heptafluoro propoxybicyclo[2.2.1] 
hept 2-ene. 8-fluoro tetracyclo [4.4.0.1 2 - 5 .1 7 - 10 ]-3-dodecen, 8-huoro m ethyltetracyclo [4A0.1 2 * 5 .1 7 « 10 ]-3- 
dodecen, 8-difluoromethyl tetracyclo [4A0.1 2 - 5 .1 7 « 10 ]-3-dodecen, 8-trifluoromethyl tetracyclo [4A0.1 2 ' 5 .1 7 ' 10 ]- 

3- dodecen, 8-pentafluoro ethyltetracyclo [4A0.1 2 ' 5 .1 7 * 1 °]-3-dodecen, 8.8-difluoro tetracyclo [4.4.0. 1 2 ' 5 .1 7 « 10 ]-3- 
dodecen, 8,9-difluoro tetracyclo [4.4.0.1 2 ' 5 .1 7 « l0 ]-3-dodecen, 8,8-bis(trifluoromethyl)tetracyclo [4.4.0.1 2 - 5 .1 7 * and 
10 ]-3-dodecen, 8,9-bis(trifluoromethyl)tetracyclo [4.4,0.1 2 ' 5 ,1 7 ' and 10 ]-3-dodecen, 8-methyl-8-trifluoromethyl 
tetracyclo [4A0.1 2 - 5 .1 7 ' and 10 ]-3-dodecen, 8,8,9-trifluoro tetracyclo [4.4.0.1 2 - 5 .1 7 « 10 ]-3-dodecen, 8, 8, 9-tris 
(trifluoromethyl) tetracyclo [4.4.0.1 2 - 5 .1 7 ' 10 ]-3-dodecen. 8. 8. 9, and 9-tetrafluoro tetracyclo [4.4.0.1 2 - 5 .1 7, 10 ]-3- 
dodecen, 8,8,9,9-tetrakis (trifluoromethyl) tetracyclo [4.4.0.1 2 ' 5 .1 7 * 10 ]-3-dodecen, 8,8-difIuoro-9,9-bis 
(trifluoromethyl)tetracyclo [4A0.1 2 ' 5 /l 7 » 10 ]-3-dodecen, 8 ( 9-difluoro-8 t 9-bis(trifluoromethyl)tetracyclo [4.4.0.1 ^ 
5 .1 7 ' 10 ]-3-dodecen. 8.8, 9-trifJuoro- 9 -trifluoromethyl tetracyclo [4.4.0.1 2 * 5 .1 7 ' 10 ]-3-dodecen, 8,8,9-trifluoro-9- 
trifluoro methoxy tetracyclo [4.4.0.1 2 ' 5 .1 7 - 1 °]-3-dodecen, 8,8,9--trifluoro-9-pentafluoro propoxy tetracyclo [4A0.1 2 * 
5^7, 1 °]— 3— dodecen, 8-fluoro-8-pentafluoroethyl 9,9-bis(tnTluoromethyl)tetracyclo [4.4.0.1 2 ' 5 .1 7 ' *°]-3-dodecen, 
8,9-difluoro-8-heptafluoro iso-propyl-9-trifIuoromethyl tetracyclo [4.4.0.1 2 ' 5 .1 7 ' 10 ]-3-dodecen. 8-chloro-8,9,9- 
trifluoro tetracyclo [4.4.0.1 2 - 5 .1 7 - 10 ]-3-dodecen, 8,9-dichloro-8.9-bis(trifluoromethyl)tetracyclo [4.4.0.1 2 * 5 .1 7 - 10 ]- 
3-dodecen, 8-(2,2,2-trifluoroethoxycarbonyl) tetracyclo [4,4,0.1 2 * 5 .1 7 - 10 ]-3-dodecen, 8-methyl-8-(2,2,2- 
trifluoroethoxycarbonyl) tetracyclo [4A0.1 2, ^.1 7, ^]-3-dodecen etc. can be mentioned. These are one-sort 
independent or can use two or more sorts together. 

[0015]From a heat-resistant field of a ring-opening-polymerization object acquired among these to 8-methyl-8- 
carbomethoxy tetracyclo [4.4.0.1 z - 5 .1 7 ' 10 ] -3-dodecen, 8-ethylidene tetracyclo [4,4.0,1 2 - 5 .1 7 ' 10 ] -3-dodecen, 8- 
ethyltetracyclo [4A0.1 2 - 5 .1 7 ' 10 ] -3-dodecen, pentacyclo [7A0.1 2 ' 5 .1 9 - 12 0 8 ' 13 ] -3-pentadecene is preferred. 
[0016]As an example of a <copolymeric monomer> copolymeric monomer, Cycloolefins, such as cyclobutene, 
cyclopentene, cyclohepten, cyclooctane, tricyclo [5,2.1,0 2 » e ]-3-decene, 5-ethylidene-2-norbomene, and a 
dicyclopentadiene. can be mentioned. As for 5-12. as a carbon number of cycloolefin, 4-20 are desirable still more 
preferred These are one-sort independent or can use two or more sorts together. In a weight ratio, the desirable 
use ranges of a specific monomer / copolymeric monomer are 100 / 0 - 50/50, and are 100 / 0 - 60/40 still more 
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[0017]ln <ring opening polymerization catalyst> this invention, a ring-ope ning-polymerization reaction for obtaining a 
ring-opening-polymerization object of ** specific monomer and a ring breakage copolymer of ** specific monomer 
and a copolyrneric monomer is performed under existence of a metathesis catalyst. At least one sort as which this 
metathesis catalyst was chosen from a compound of (a) W, Mo, and Re, (b) Deming's periodic table IA group element 
(for example. Li, Na, K. etc.), IIA group elements (for example, Mg, Ca, etc.), an IIB group element (for example, Zn. 
Cd, Hg, etc.), and IIIA group elements (for example, B.) aluminum etc. are the compounds of IVA group elements (for 
example, Si, Sn, Pb, etc.) or IVB group elements (for example, Ti, Zr, etc.), and it is a catalyst which consists of at 
least one sort chosen from what has this at least one element-carbon to carbon bond or this element-hydrogen 
bond of combination. In order to improve the activity of a catalyst in this case, the below-mentioned (c) additive 
agent may be added, 

[0018](a) As an example of representation of a compound of W suitable as an ingredient, Mo, or Re, a compound of a 
statement can be mentioned to the JP.1 -1 32626.A 6th line on the lower left-hand section in page 8. such as WCI 6 , 
MoCl 5 , and ReOCI 3> - the 17th line on the upper right-hand section in page 8. As an example of an ingredient, (b) n- 
C 4 H 9 Li, (C 2 H 5 ) 3 aluminum, 2 ( C 2 H 5^ AICI « ^ C 2 H 5^ A compound of a statement can be listed to the JP,1-132826,A 
18th line on the upper right-hand section in page 8, such as t 5 AICI 15l AICI(C 2 H 5 ) 2 , methylalumoxane, and LiH, - 
the 3rd line on the lower right-hand section in page 8. As an example of representation of the (c) ingredient which is 
an additive agent, although alcohols, aldehyde, ketone, amines, etc. can use conveniently, a compound further shown 
in the JP.1-132626.A 16th line on the lower right-hand section in page 8 - the 17th line on the upper left-hand 
section in page 9 can be used. 

[0019]Usually let "(a) ingredientspecific monomers'" be a range used as 1:500 to 1:50,000, and a range preferably 
set to 1:1,000 to 1:10,000 by a mole ratio of the above-mentioned (a) ingredient and a specific monomer as amount 
of metathesis catalyst used, (a) a rate of an ingredient and the (b) ingredient — a metal atom ratio (a): (b) — 
1 : 1~1 : 50 — it is preferably considered as the range of 1:2-1:30. (a) a rate of an ingredient and the (c) ingredient a 
mole ratio — (c): (a) — 0.005:1-15:1 — it is preferably considered as the range of 0.05:1-7:1. 

[0020]As a solvent (solvent of a solvent which constitutes a molecular weight modifier solution, a specific monomer, 
and/or a metathesis catalyst) used in a <soI vent for polymerization reactions> ring-Opening-polymerization reaction, 
For example, alkanes, such as pentane, hexane, heptane, octane, nonane, and Deccan. Cycloalkanes, such as 
cyclohexane, cycloheptane. cyclooctane, a decalin, and norbornane. Aromatic hydrocarbon, such as benzene, 
toluene, xylene, ethylbenzene, and a cumene, Chlorobutane. bromohexane. a methylene chloride, a dichloroethane, 
hexame'thylenedibromide, Halogenated alkane, such as chlorobenzene, chloroform, and tetrachloroethylene. 
Compounds, such as aryl halide, ethyl acetate, n-butyl acetate, acetic acid iso-butyl, Ether, such as saturated- 
carboxylic-acid ester species, such as methyl propionate and dimethoxyethane, dibutyl ether, a tetrahydrofuran, and 
dimethoxyethane, etc, can be mentioned, and these are independent, or can be mixed and used. Aromatic 
hydrocarbon is [ among these ] preferred. As amount of solvent used, "a solventispecific monomer (weight ratio) is 
usually made into quantity used as 1:1-10:1, and let it be the quantity preferably set to 1:1-5:1. 
[002l]<Molecular weight modified Although polymerization temperature, a kind of catalyst, and a kind of solvent can 
also perform regulation of a molecular weight of a ring breakage (**) polymer obtained, in this invention, it aojusts by 
making a molecular weight modifier live together in the system of reaction. As a molecular weight modifier suitable 
here, for example Ethylene, a propene, Alpha olefins and styrene, such as 1-butene, 1-pentene, 1 -hexane, 1 
heptene, 1-octene, 1-nonene, and 1-decene, can be mentioned, and 1-butene and especially 1-hexene are L among 
these ] preferred, these molecular weight modifiers are independent — it is — two or more sorts can be mixed and 
used. As amount of molecular weight modifier used, 0.005-0,6 mol shall be 0.02-0.5 mol preferably to 1 mol of 
specific monomers with which a ring-opening-polymerization reaction is presented. 

[0022]** In order to obtain a ring breakage copolymer, in a ring-opening-polymerization process, may carry out ring 
breakage copolymerization of a specific monomer and the copolyrneric monomer, but Conjugated diene compounds, 
such as polybutadiene and polyisoprene, Ring opening polymerization of the specific monomer may be carried out 
under existence of unsaturation hydrocarbon system polymer etc. which include two or more double bonds between 
carbon-carbon in main chains, such as a styrene butadiene copolymer, an ethylene-nonconjugated diene copolymer, 
and poly norbornene. . 
[0023]** hydrogenation (**) polymer in which a ring breakage (**) polymer produced by making it above was 
obtained by hydrogenating this further although the present state was also used is useful as a raw material of 
shock-proof large resin. t . 

a <catalysts-for-hydrogenation> hydrogenation reaction adds catalysts for hydrogenation to a usual method, i.e., a 
solution of a ring-opening-polymerization object, — this — ordinary pressure - 300 atmospheres is performed by 
making 0-200 ** of 3-200-atmosphere hydrogen gas act at 20-180 ** preferably. As catalysts for hydrogenation, 
what is used for a hydrogenation reaction of the usual olefin nature compound can be used. A heterogeneous 
catalyst and a homogeneous catalyst are mentioned as these catalysts for hydrogenation. 
[0024]As a heterogeneous catalyst a solid catalyst which made carriers, such as carbon, silica, alumina, and a 
trtania, support precious metal catalyst substances, such as palladium, platinum, nickel, rhodium, and a ruthenium, 
can be mentioned. As a homogeneous catalyst, naphthenic acid nickel / triethytaluminum, Nickel acetylacetonato / 
triethylaluminum. octenate cobalt / n-butyl lithium, Titanocene dichloride / diethylaluminum monochlonde, acetic 
acid rhodium. Chlorotris(triphenyl phosphine) rhodium, a dichlorotris(tri phenyl phosphine) ruthenium, A 
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chlorohydronaliumcarbonyltris(triphenyl phosphine) ruthenium, a dichlorocarbonyltris(triphenyl phosphine) ruthenium, 
etc, can be mentioned. Powder of a gestalt of a catalyst may also be granular. 

[0025]These catalysts for hydrogenation are used at a rate that ring breakage (**) potymer:catatysts for 
hydrogenation (weight ratio) are set to 1:1x10 " 6 - 1:2. Thus, by hydrogenating, a hydrogenation (**) polymer 
obtained becomes what has the outstanding thermal stability, and the characteristic does not deteriorate with 
heating at the time of a fabricating operation and use as a product either. A hydrogenation rate is not less than 50% 
of usually not less than 90% still more preferably not less than 70% preferably here. 

[0026]ln a ring breakage (**) polymer produced by performing it above. A publicly known antioxidant, for example, 
2,6-di-tert-butyH4-methylphenol, 2,2'-dioxy a^'-di-t-butyl-S^'-dimethyldiphenylmethane, Tetrakis [methylene-3- 
(3,5-di-t-butyl-4-hydroxyphenyl) propionate] methane; it can stabilize by adding an ultraviolet ray absorbent, for 
example. 2,4-dihydroxybenzophenone, 2-hydroxy-4-methoxybenzophenone, etc. Additive agents, such as lubricant, 
can also be added in order to raise processability, 

[0027]A value which measured a hydrogenation rate of a hydrogenation (**) polymer by 60 MHz and 1 H-NMR is not 

less than 98% stilt more preferably not less than 90% preferably not less than 50%. It becomes the thing excellent in 

stability to heat or light so that a hydrogenation rate is high. As for a hydrogenation (**) polymer used as cyclic 

polyolefin system resin of this invention, it is preferred that gel content contained in this hydrogenation polymer 

is 5 or less % of the weight and it is preferred that it is especially 1 more or less % of the weight 

[0028]As cyclic polyolefin system resin of this invention, after cyclizing a ring breakage (**) polymer of the ** 

above-mentioned ** or ** by the Friedel craft reaction, a hydrogenated polymer (**) can also be used. 

Although a method in particular of cyclizing a ring breakage (**) polymer of cyclization >** by < Friedel craft 

reaction or ** by the Friedel craft reaction is not limited, it can adopt a publicly known method using an acidic 

compound of a statement as JP,50-154399,A. Specifically as an acidic compound, Lewis acid, such as AICI3, BF3, 

FeCI 3 , aluminum 2 0 3 . HCI, CH 3 CICOOH. zeolite, and activated clay, and Broensted acid are used, A cyclized ring 

breakage (**) polymer can be hydrogenated like a ring breakage (**) polymer of ** or **. 

[0029JA saturation copolymer of the ** above-mentioned specific monomer and an unsaturated double bond 

content compound can also be used as cyclic polyolefin system resin of this invention. 

As a Unsaturated double bond content compound> unsaturated double bond content compound, ethylene, 

propylene, a butene, etc. can mention an oleftnic compound of the carbon numbers 2-8 preferably [ it is desirable 

and ] to the carbon numbers 2-12 and a pan, for example. In a weight ratio, the desirable use ranges of a specific 

monomer / unsaturated double bond content compound are 90 / 10 - 40/60, and are 85 / 15 - 50/50 still more 

preferably. 

[0030]In this invention, in order to obtain a saturation copolymer of ** specific monomer and an unsaturated double 
bond content compound, the usual addition condensation method can be used. 

it was chosen out of a titanium compound, a zirconium compound, and a vanadium compound as a catalyst for 
compounding a <addition condensation catalyst> above-mentioned ** saturation copolymer — a kind and an 
organoaluminium compound as a co-catalyst are used at least Here, titanium tetrachloride, titanium trichloride, etc. 
can be mentioned as a titanium compound, and bis(cyclopentadienyl)zirconiumchloride, bis(cyclopentadienyl) 
zirconiumdichloride, etc. can be mentioned as a zirconium compound. 

[003l]As a vanadium compound, they are general formula VO(OR) a X b or V(OR) C X d . [However, R is a hydrocarbon 
group, X is a halogen atom, and it is 0Oa<=3. 0<=b<^3. 2<=(a+b) <^3, 0<=c<=4, 0<=d<=4, and 3<=(c+d) <=4. 
Vanadium compounds expressed with ] or these electron release additions are used. As the above-mentioned 
electron donor, alcohol, phenols, ketone, aldehyde. Nitrogen-containing electron donors, such as oxygenated 
electron donors, such as ester of carboxylic acid, organic acid, or inorganic acid, ether, an acid amide, an acid 
anhydride, and alkoxysilane, ammonia, amine, nitril, and isocyanate, etc. are mentioned. 

[0032]it was chosen out of what has at least one aluminum carbon combination or an aluminum hydrogen bond as an 
organoaluminium compound as a co-catalyst — a kind is used at least a ratio [ as opposed to a vanadium atom in a 
ratio of a vanadium compound in a case of using a vanadium compound in the above and an organoaluminium 
compound ] (aluminum/V) of aluminium atoms is two or more — desirable — 2-50 — it is the range of 3-20 
especially preferably. 

[0033]The same thing as a solvent used for a ring-opening-polymerization reaction can be used for a solvent tor 
polymerization reactions used for addition condensation. Regulation of a molecular weight of ** saturation 
copolymer obtained is usually performed using hydrogen. 

[0034]An added type (**) polymer and its hydrogenation (**) polymer of one or more sorts of monomers chosen 
from the ** above-mentioned specific monomer, a vinyl system cyclic hydrocarbon system monomer, and a 
cyclopentadiene system monomer can also be used as cyclic polyolefin system resin of this invention. 
As a <vinyl system cyclic hydrocarbon system monomer> vinyl system cyclic hydrocarbon system monomer, For 
example, vinylcyclopentene system monomers, such as 4-vinylcyclopentene and 2-methyl 4- 

isopropenylcyclopentene, Vinylation five-membered ring hydrocarbon system monomers, such as vinyl cyclopentane 
system monomers, such as 4-vinyl cyclopentane and 4-isopropenyl cyclopentane, 4-vinylcyclohexene, 4~ 
isopropenylcyclohexene, a 1 -methyl-4-isopropenylcyclohexene, Vinylcyclohexene system monomers, such as 2- 
methyl-4-vinylcyclohexene and a 2~methyh4-isopropenylcyclohexene, Vinyl cyclohexane system monomers, such 
as 4-vinylcyclohexane and 2-methyl-4-isopropenylcyclohexane, Styrene, alpha-methylstyrene, 2-methylstyrene, 3- 
methylstyrene, 4-m ethyl styrene, 1 -viny [naphthalene, 2-vinyInaphthalene, Terpene series monomers, such as styrene 



http://www4.ipdl.inpit.gojV 2009/03/04 



09-03-13;05:39PM; OBLON 



# 34/ 69 



monomers, such as 4-phenylstyrene and p-methoxy styrene, d-terpene, 1-terpene, diterpene, d-limonene, 1- 
limonene, and a dipentene, 4-vinyl cyclohepten, Vinylcycloheptane system monomers, such as vinyl cyclohepten 
system monomers, such as 4HsopropenyI cyclohepten. 4-vinylcycloheptane, and 4-isopropenylcycloheptane, etc. 
are mentioned. Preferably, they are styrene and alpha-methyl sty re ne. These are one-sort independent or can use 
two or more sorts together. 

[0035]As a cyclopentadiene system monomer used for a monomer of ** addition type (**) polymer of 
<cyclopentadiene system monomer> this invention. For example, a cyclopentadiene, 1-methyIcyclopentadiene, 2- 
methylcyclopentadiene, 2-ethylcyclopentadiene, 5-methylcyclopentadiene, a 5,5-methylcyclopentadiene, etc. are 
mentioned. It is a cyclopentadiene preferably. These are one-sort independent or can use two or more sorts 
together. 

[0036]An added type <**) polymer of one or more sorts of monomers chosen from the above-mentioned specific 
monomer, a vinyl system cyclic hydrocarbon system monomer, and a cyclopentadiene system monomer can be 
obtained by the same addition condensation method as a saturation copolymer of the above-mentioned ** specific 
monomer and an unsaturated double bond content compound. A hydrogenation (**) polymer of the above-mentioned 
added type (**) polymer can be obtained by the same hydrogenation method as a hydrogenation (**) polymer of the 
above-mentioned ** ring breakage (**) polymer. 

[0037]A desirable molecular weight of cyclic polyolefin system resin used by this invention is intrinsic viscosity, 
[eta] A number average molecular weight (Mn) of polystyrene conversion measured with 0.2-5, and gel permeation 
chromatography (GPC) by inh has a thing of the range of 20,000-300,000 preferred for 8,000-100,000. and weight 
average molecular weight (Mw). Intrinsic viscosity [eta] When jnh or weight average molecular weight is in a 
mentioned range, the molding workability of cyclic polyolefin system resin, heat resistance, a water resisting 
property, chemical resistance, a mechanical property, etc. become good. 

[0038]Although cyclic polyolefin system resin used for this invention comprises the above **, a ** ring breakage 
(**) polymer, **, a ** hydrogenation (**) polymer, a ** saturation copolymer or a ** addition type (**) polymer, and 
its hydrogenation (**) polymer, A publicly known antioxidant, an uttraviolet ray absorbent, etc. can be added to this, 
and it can stabilize further to it. In order to raise processability, an additive agent used in the conventional resinating 
of lubricant etc. can also be added. 

[0039]Cyclic polyolefin system resin of this invention can be fabricated with the cast method, an extrusion process, 
etc.. can be extended suitably, and can be used as a film for wavelength plates. 

[0040]When fabricating a cyclic polyolefin system resin layer of this invention by the cast method, as a desirable 
organic solvent, Chlorine-based solvents, such as a methylene chloride, chloroform, and a carbon tetrachloride, 
benzene. Ketone solvent, such as hydrocarbon system solvents, such as aromatic hydrocarbon system solvents, 
such as toluene, xylene, and ethylbenzene, cyolohexane, and n-hexane, acetone, methyl ethyl ketone, and methyl 
isobutyl ketone, a tetrahydrofvran, etc. are mentioned. In these, a methylene chloride, toluene, and cyolohexane are 
preferred. These are one-sort independent or can use two or more sorts together. 

[0041]After an aperture filters the above-mentioned solution with a filter which is about several micrometers, a 
cyclic polyolefin system resin layer (base film) of this invention is obtained by performing a spin coat method, the 
solution cast method, etc. If thickness of a base film obtained is usually below 10-500 micrometers and a value 
which it is desirable and needs 100-200 micrometers and a retardation value as a wavelength plate, there will be no 
restriction in particular, but when the ease of doing of a stretching process is taken into consideration, 50 nm or 
less is preferred. 

[0042]When fabricating a cyclic polyolefin system resin layer of this invention with an extrusion process, as an 
extrusion temperature. 250-330 ** 200-350 ** is 280-320 ** especially preferably still more preferably preferably. 
If thickness of a base film is usually below 10-500 micrometers and a value which it is desirable and needs 100-200 
micrometers and a retardation value as a wavelength plate, there will be no restriction in particular, but when the 
ease of doing of a stretching process is taken into consideration, 50 nm or less is preferred. 
[0043]Adjustment of a retardation value of a cyclic polyolefin system resin layer of this invention extends a base 
film obtained by the cast method, an extrusion process, etc. with a conventional method, and adjusts it with draw 
magnification. The above-mentioned cyclic polyolefin system resin layer can be used as a wavelength plate of this 
invention as it is. 

[0044]What provided the above-mentioned cyclic polyolefin system resin layer in the surface of a transparent 
substratum substrate to a using wavelength may be sufficient as a wavelength plate of this invention. As a material 
of a substratum substrate of an optical recording medium of this invention, a glass substrate, a plastic plate, etc. 
can use what has transparency to wavelength of light to be used. Wavelength of 635 nm or a 650-nm laser beam 
etc. by which normal use is carried out as a light to be used to a laser beam with a wavelength of 780 nm by which 
normal use is carried out with an optical pickup device for CD reproduction, and DVD reproduction, for example is 
mentioned. Transparent materials, such as glass and transparent resin, are used preferably as a substratum 
substrate material. Even if shape in particular of substratum substrate material is not limited and is plateHike, it may 
be shape which has optical functions, such as prism shape. Thickness of the above-mentioned substratum substrate 
is 0,1-0.5 mm still more preferably 0.01-5 mm preferably. Rigidity runs short that it is less than 0.01 mm. On the 
other hand, if it exceeds 5 mm, a size as a wavelength plate will become large and a miniaturization of an optical 
system device will become difficult. 

[0045]A method of using UV cure adhesive, thermosetting adhesive, etc. and sticking the above-mentioned cyclic 
polyolefin system resin layer on a substratum substrate as a manufacturing method of a wavelength plate of this 
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invention which uses a substratum substrate, is mentioned. Adhesives are used and a method usually performed can 
adopt suitably as a method of sticking a thermoplastics film on the above-mentioned substratum substrate. That is, 
on a substratum substrate, liquefied adhesives are applied with a spin coat method etc., a cyclic polyolefin system 
resin layer is laminated from on the, adhesives are stiffened, and a wavelength plate is formed. 
[0046]**20 nm or less of **10 nm or less of change of a retardation value at the time of forming a wavelength plate 
with a described method using a cyclic polyolefin system resin layer is **5 nm or less especially preferably still more 
preferably preferably to a designed value. If change of a retardation value exceeds **20 nm, a function as a 
wavelength plate will fall remarkably. 

[0047]Light transmittance to wavelength of light of a cyclic polyolefin system resin layer of this invention is shown 
in drawing 1.. A laser beam with a wavelength of 780 nm by which normal use of the wavelength plate of this 
invention is carried out from drawing 1 to CD reproduction, Wavelength of 635 nm by which normal use is carried 
out to DAD playback, or transmissivity of a 650-nm laser beam is not less than 90%, and it is clear that it can be 
used conveniently for CD and an optical pickup device for DAD playback. 

[0048]As an optical apparatus which uses a wavelength plate of this invention, the optical pickup device 10 using 
1/4 wavelength plate as shown in drawing 2 is mentioned, for example. In the optical pickup device 10 of drawing.?, 
the polarization beam splitter (PBS) 21, the 1/4 wavelength plate (QWP) 22, and the object lens 23 are arranged at 
a position in the middle of an outward trip from the laser diode (LD) 20 which is a laser light source to the optical 
recording medium 23. A return trip of returned light reflected from the optical recording medium 24 passes the 
object lens 23 and the 1/4 wavelength plate 22, can change a direction of movement 90 degrees by PBS21, and 
results in the photodetector 25. Since high heat resistance, low hygroscopicrty. high adhesion with various materials, 
and a cyclic polyolefin system resin layer that has a stable retardation value are used for a wavelength plate of this 
invention, It is a cheap and highly efficient wavelength plate, and if a wavelength plate of this invention is used, a 
cheap and highly efficient device for optical recording media can be manufactured. A device for optical recording 
media which uses a wavelength plate of this invention is applicable to both a reproduction exclusive recording 
medium an added (write once) type recording medium of a postscript and a rewritable type recording medium about 
record of a sound and a picture. 
[0049] 

[Example]Although an example is given and this invention is explained still more concretely hereafter, this invention 
is not limited at all by these examples. The part in an example and especially % are weight section and weight %, 
unless it refuses. Various kinds of measurement in an example is as follows. 

r0050llntrins?c viscosity [eta] Chlor oform or cvclohexane w as used for the ^solvent and it measured by the 
ubellohde's viscosimeter under a 30 ** condition with the polymer concentration of 0.5 g/dl. 
A membrane filter with the aperture of 0.5 micrometer which dissolves the hydrogenation (**) polymer SOg in 
chloroform so that it may become concentration 1%, and has measured weight for this solution beforehand at the 
temperature of 25 ** of g el conte ntlt filtered using [ADVANTEC East] and gel content was computed from the 
amount of weight increase after drying the filter after filtration, 

[005l]ln the case of the h ydrogenation rat e hydrogenation homopolymer, 60 MH* and ''h-NMR were measured, and 
the hydrogenation rate was measured in it from the ratio of each absorption intensity of methyl hydrogen of an 
ester group, and olefin system hydrogen, or the ratio of each absorption intensity of paraffin series hydrogen and 
olefin system hydrogen. In the case of the hydrogenation copolymer, it of the hydrogenation copolymer after 1 H- 
NMR absorption of the copolymer after a polymerization and hydrogenation was compared and computed. 
With the glas s-transition-temperature scanning calorimeter (DSC), it measured with 10 ** the heating rate 
for /under nitrogen atmosphere. 

[0052]It measured using membranous^thickness.KEYENCE CORP, make, laser focus displacement gage, and LT- 
8010. 

It measured on the wavelength of 590 nm using the product made from retardation yalue_Prince Measuring machine 
Machine, and KOBRA-21 ADH. 

[0053]Reference example 18-methyl-8-carbomethoxy tetracyclo [4.4.0.1 2 > 5 .1 7 ' 10 ] 100 g of dodec-3-ene. 60 g of 
1 ,2-dimethoxyethane, the cyclohexane 240g, 25 g of 1-hexenes, and 3.4 ml of toluene solutions (diethylaluminum 
chloride 0.96mol/l.) were added to autoclave with a content volume of 1 I. On the other hand, 20 ml of 0.05 mol/l. 
1 ,2-dimethoxyethane solutions of tungsten hexachloride, and 1 [0.1 mol/I. ] of a paraldehyde and 10 ml of 2~ 
dimethoxyethane solutions were mixed in another flask. 4.9 ml of this mixed solution was added into the mixture in 
the above-mentioned autoclave. After sealing, the mixture was heated at 80 ** and stirring was performed for 3 
hours. After it added two eighths of the mixed solvents (weight ratio) of 1 ,2-dimethoxyethane and cyclohexane to 
the obtained polymer solution and the polymer/solvent made it it at 1/10 (weight ratio), 20 g of triethanolamine was 
added and it stirred for 1 0 minutes, 

[0054]lt added, and the methanol 500g was stirred to this polymerization solution for 30 minutes, and was settled on 
it Except for the upper layer divided into two-layer, methanol was added again and the upper layer was removed 
after stirring and settlement. The lower layer obtained by performing same operation twice [ further ] was suitably 
diluted with cyclohexane and 1 ,2-dimethoxyethane. and the cyclohexane- 1 and 2-dimethoxyethane solution whose 
polymer concentration is 10% were obtained. They are 20 g of palladium/silica magnesia to this solution. After adding 
[the product made from JGC Chemicals, and amount =of palladium^] and making it react at 165 ** as 40kg/cm of 
hydrogen pressure 2 in autoclave for 4 hours, the hydrogenation catalyst was removed by filtration and the 
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hydrogenation (**) polymer solution was obtained. 

[0055]Pentaerythrityl tetrakis which is an antioxidant at this hydrogenation (**) polymer solution After adding [3- 
(3,5^di-t-butyt-4-hydroxyphenyl) propionate] 0.1% to the hydrogenation (**) polymer, it deliquored under 
decompression at 380 **. Subsequently, the fused resin was palletized with the extruder under nitrogen atmosphere, 
and the thermoplastics A which makes tricyclodecane one a basic skeleton was obtained. The analysis result of the 
thermoplastics A is shown in Table 1. 

[0056]As reference example 2 monomer, it is 8-ethylidene tetracydo. [4.4.0,1 2 * 6 .1 7 ' 10 ] Using 100 g of-3-dodecen, 
except having used the cyclohexane 300g as a solvent; operation of a polymerization and hydrogenation was 
performed like the reference example 1, and the thermoplastics B was obtained. The analysis result of the 
thermoplastics B is shown in Table 1. 
[0057] 
[Table 1] 



i- 1 1 1 

I EPfrJteK C 77 D it* (dl/g) I 0.65 I 0.70 ( 

I YJV&GM <%) I <o. oi 1 <o. oi I 

| frmttft (96) I 99.9 I 99,8 I 

I CC) I 171 | 150 I 



[0058]The with 10 micrometers in thickness and a retardation value of 15 nm base film was obtained by the solution 
cast method using the methylene chloride as a solvent by using as a raw material the pellet of the thermoplastics A 
obtained by the example 1 reference example 1. One axis of obtained base films were extended with 150% of draw 
magnification, and the cyclic polyolefin system resin layer was obtained. After carrying out the spin coat of the UV 
cure adhesive photograph bond by Kyoritsu Chemical Co., Ltd. and laminating a cyclic polyolefin system resin layer 
on the glass substrate of 0.3-mm thickness, UV irradiation was carried out and the wavelength plate (a) was 
prepared. The light absorption characteristics over the wavelength of the light of the obtained wavelength plate (a) 
are shown in drawing 1 . The wavelength plate (a) created as mentioned above was heated at 150 ** for 1 hour, and 
the retardation value before and behind heating was measured. An evaluation result is shown in Table 2. 
The pellet of the thermoplastics B obtained by the example 2 reference example 2 was used as the raw material, 
and the wavelength plate (b) was produced like the reference example 1 except having used cyclohexane as a 
solvent. An evaluation result is shown in Table 2. 

[0059]Extrusion molding was carried out with the cylinder temperature of 300 **, and the die temperature of 300 ** 
using the Hitachi Zosen Corp. make and a 40 mmphi extruder by having used as the raw material the pellet of the 
thermoplastics A obtained by the example 3 reference example 1, and the with 140 micrometers in thickness and a 
retardation value of 25 nm base film was obtained. One axis of obtained base films were extended with 200K of draw 
magnification, and the cyclic polyolefin system resin layer was obtained. The obtained cyclic polyolefin system resin 
layer was used, and the wavelength plate (c) was produced like the reference example 1. An evaluation result is 
shown in Table 2. 

[0060]The product made from comparative example 1 Idemitsu Petrochemistry, the polycarbonate A2700 [weight 
average molecular weight : Use 32,800 (gel-permeation-chromatography measurement polystyrene conversion) and 
glass-transition-temperature:1 55 **] as a raw material, and with the cylinder temperature of 280 **, and the die 
temperature of 280 **. Extrusion molding was carried out like Example 3, and the with 10 micrometers in thickness 
and a retardation value of 40 nm base film was obtained. One axis of obtained base films were extended with 130% 
of draw magnification, and with 110 micrometers in thickness and a retardation value of 328 nm polycarbonate 
membrane was obtained. The above-mentioned temperature conditions give the best optical property in this 
material. The obtained polycarbonate membrane was used and the wavelength plate (d) was produced like the 
reference example 1. An evaluation result is shown in Table 2. 
[0061] 
[Table 2] 
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[0062]* 1:650 nm 1/4lambda — considerable — 1/*2:650nm 2lambda — considerable [0063] 
[Effect of the Invention]Since the wavelength plate of this invention is what has high heat resistance, low 
hygroscopicity, high adhesion with various materials, and a cyclic polyolefm system resin layer that has a stable 
retardation value, it is a cheap and highly efficient wavelength plate. 

If the wavelength plate of this invention is used, the cheap and highly efficient device for optical recording media 
can be manufactured. 

The device for optical recording media which uses the wavelength plate of this invention is applicable to both a 
reproduction exclusive recording medium the added type recording medium of a postscript and a rewritable type 
recording medium about record of a sound and a picture. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D.rawing l]lt is a figure showing the light transmittance to the wavelength of light of the thermoplastic film of 
Example 1. 

[Drawing. 2]It is an outline lineblock diagram of an example of the optical pickup device which can apply the 
wavelength plate of this invention. 
[Description of Notations] 
10 Optical pickup device 

21 Polarization beam splitter 

22 Wavelength plate 

24 Optical recording medium 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this tran$lation. 

1. This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated 
3,In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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4 ttJfc|g*ai2 ^ t fRW 9 0 j£;*f&S:£&$*VT 
UMMfi (Ptt) kft*). PBSfcifiifiU ttftttlitic 

«^**-ClEW£ftfcS!OJfc#, StfPBSfcilfK 

[0004] i 5 L-CI*, ftMB*H£*4ffi 

i4gft, 3?1>S> LiNbO. , LiT 50 
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Sjffi^rtE, «a*riJfeSr^r-f 5 LB (Lan B muir-Blodget) 

k * y f^/wr/t'^-/i' (pva) , tfytr^A' 

-?*f-=j—,\, (PVB) , #y aL^\sl/=rV7V V— Y 

(pet) . ^siT'BE'uy (pp) . jKyryu- 

[0 0 0 5] Lrt»U *nVi*©*ll**«:f1s«1-5fca 
« T. 4 left Muttv* ^ 3 HI 

5, ^ibtc sKy h^^w*n8«*flS7-f/i'A 

»mJ!g7^/wAtt, tfvMmuBi (T B ) ^®<> » 
*^ISS4:SS1^1-51?30XeiJlffi. Milt ^V^f+lt 

■»w»»ifi-e«>taj2iciwi«*4i:afWJH!»**)5. 

[0 0 0 6] 
[0 0 0 7] 

7 >»3R»i»Dtt*» e> * s *«>«**:* **fls s fc» 

mm®*® Hit, Jt«>«3te«*«r*<t $ -ttS fc»b leffl i> 

[0 0 0 8] 
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5. 




©Tiia-teK (i) T«*tu*W6J(t*fle, tf^»JR 

jzut-e^Tk^mta (*) a^ft. 

[0 0 0 9] 

[ft il 
R 1 



CI) 



-in u - 



[0 0 101 [St*, R' ~R* (is *ft-tr*i**Jit 
/sn^^ri^, 1 ~ l 0 roBHbJcsMk £fc 20 

«oTHTfcJ:v*. r' tR ! SfcliR* iR' 14, - 
MtLX2ffi<Dmfc*%&*Psl&LXh!k<, R' £fc 

tt#SH»» 4: L T 1 4 v \ m 14 0 # WE roKlfc-O 

p»0*fclt3EroaS»-t*fe5. ] 
[0011] 7(c?693<OSR^7K y * u 7 4 vfcWUSfcli, 

** (I) «K R 1 *4t>'R J #*SMK**fctt**R 30 
1-1 0, £<3t£$?*L< 14 1-4, «M£#*L<ttl 
- 2 roJ&HbfcSfSST-ife 5 , R* *JJ;U ! R' ****** 
fcl4Hffi0>#*J6-e*>-s-C, R ! fc4tfR'' & 

t,— 3i4*jt5***s 4 vtfHt^aasi^roattfe^s 

1H4&£^U mJ40~3WSJ8c, pl40-"3<oSE%T' 
&D, *t>#*L<ttm+p = 0~4, 3&lz:#*L< 
140-2, t<IC»*U<ttlt?*)5t)«> _ Cife*. ±8£ 

/.cifw^^-^^Sv r^/i;, rs Kit* ->r/s, * 40 

— r/WS, T-wug, ->y /u^— r^&< f-;^— -r^ 

[0 0 1 21 4$*#a#0>5*>, R J 434T/R 4 

t <>— OOtettffi^- (CH« ) nCOOR 
-C££;h£iliffittsf4, #fetLSIR!K*y*W7w>'3i# 



2, $£>l£#-*L<|il--<4, WlCff-* L< 141 -20? 

aifit, o~5Tfc£;!tfn<ofK;»M><*v^£>iiy, ®e>ft 

[0 0 13] <5 5>K:, W&Wffiftli, (I) 
lc*sv^CR' SfcttR* Di7M/H-C'J55:t)! 5 »S 
L<, fc*»l~4©7**/Hli, 3<blC»£L<ttl 

<, ^(ccwr/u^s/^isa^iA:- (ch, ) nco 

K (I) (c*5V^Xm^lT-fe5iR i ^#-fi*f4> tfyzfc 

wmsossv ^wrjK y * ^ <t ^mm^® b ft* 

[ooi4] ±aEW£*ttfr<t txfi, ^i?<c^ 
«*«*if&*v4. &ftftt-f4, bT3/^o [2. 2. l] 
hJ^f C5. 2. 1. 0 M ] 

- 8 -T-'-t?^, fhfi'^O [4. 4. 0. l" . 1 

] -3-K7**y, ^y^*>^n [6. 5. 1. 1 
'•' , O 2 "' • O" ' 1 ] -4 -^V^^'-feV, ^^iJ'V 
[7. 4. 0. 1" . I 1 "" . 0 MJ ] ~3-< 
V'^y'-feV, MJ-^c [4. 4. 0. l" ] -3- 
r^^-feV, 5-^f;H^^D [2. 2. 1] 

- 5-a:^Utri/^n [2. 2. 1] h 
-2-.x^ 5-* Y-^^iJf^^-J^^'yf o [2. 

2. 1] -N7h-2-iV, 5 5 
[2. 2. 1] 

5->7y f -y^o [2. 2. 1] 'v7*K-2-i>', 
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5 

frtf^-fr? b [4. 4. 0. 1 

. I 7 '" ] 8 -a: b*isfifrtf=. 

frTh7->?u [4. 4. 0. l" . l'"" ] -3- 

[4. 4. 0. l" . I 7 '" ] -Z-b'f-ty. 8- 
-( y7utf-**/#fr7$^.fr7 L b7'>?P [4. 4. 0. 
J M . I 7 ' 0 ] - 3 - K^-tr>, 

[4. 4. 0. l" . l''" 1 ] 
- 3 - Kr -fe V, 8-^^-8-/ 
fh7-^P [4. 4. 0. I" . l'" '" ]-3-K 10 
r-feV, 8 - ^ f /l/- 8 - x h ^^#r/Uf h 5 
[4. 4. 0. l" . l'" " ] 

o [4, 4. 0. l" l 7 '" 1 ] 8- 
t< ^-/U— 8 -4 "J7'u1£iK-*/?}fri&-fr ! r Y7's9v 

[4. 4. 0. l u . 1*" ] -3- Kf-feri/, 8- 
> fvU- 8 - n -7* h ^•v'^/U^^'r h y */9 u 

[4. 4. 0. l" . I' - '" ] -3-Kr-fc>, >J* 

-try, 6-xf i|7>-2-f h7->^Q K-r-fe V. h 20 

iM^/^^t Knt7?i/y, ^y^-y^n [8. 

4. 0. l" . l'" . 0 M1 ] -3-~W* 
y, ^79*/9u [8. 7. 0. 1 M . 1*" . 1 

*" . o s ' 7 . o"-" ]-4-i^=*v,^ 

[8. 8. 0. 1 . 1 ■ 1 > 0 

Wi/trv [2. 2. 1] *v/h-2-x:/, S -^f" 
y h 9 [4. 4. 0. l zn . 1 M ° ] - 

3 - h'f-ty, ^—tWi/f p [2. 2. 1] ^ 

/h-2-xy, 8-7^^7 h7^o [4. 4. 30 
0. l lB . 1 M0 ] -3-KfM?>\ 
v'^d [2. 2. 1] +s7h-2-*>' % 
^/UfcT^a [2. 2. 1] 2 5- 

MJ ^/U^a^fvUtfv^o [2. 2. l]^:/h-2 

y/u^-n^^/Utri/^ o [2. 2. 
1] 5, 5 — fcTS/^o 

[2. 2. 1] 2-^>\ 5, 6-v*7/W-a 

[2. 2. 1] --/h-2-xy N 5, 5-fcT 

* (M)7^*a^f/W hTv^D [2. 2, 1] ^ 
h-2-^V. 5, (M/7/^o>f-/W tr 40 
v^a [2, 2, 1] ^ 7*b-2-^>, 5-^fv>- 
5- h y [2. 2. 1] ^7*h 

-2-^y s s, 5, 6- hi) yjislr* p [2. 

2. 1] -7*h-2-^^> 5, 5. 

5*-p>?vt0 tr*^p [2, 2. l] ^7^-2-^ 

5, 5, 6, 6-f" h^7/V^a tfv^p [2. 
2. 1] 5, 5, 6, 6-fh7* 

* (^17^0^^) KTS/^a [2. 2. 1] 

h-2-:*>, 5, s-v^/i^a-e. 6-tr* (h 

y7/^D^W tfS/^n [2. 2. l]^7 B h-2 50 
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-^V, 5, 6-^7/Wj-a-5, ( h y 7A» 

Jr***f*>\>) Vis?* [2. 2. 1] 

5, 5, 6- Hl7^n^f- 
jUM*s9a [2, 2. 1] ^7*1— 2-=^>\ 5-7/U 
^ D - 5 _^<V^yyu^-na:^/U-6, 6 - tf* ( V l J 
/?-/l>) fc'v^n [2. 2. 1] 

o - /b 6 - h!l 7;^o / ^trs/? n [2. 

2, 1] 2-^>, 5-^DO-5, 6, 6- 

h y 7^sJ-o fcTS/^c [2. 2. 1] ^h-2-^ 

fvlO bfi/^n [2. 2. 1 ] h - 2 5, 
5, 6- h y 7/u^"ci-6- h y y^ytn/ b**sV*s 
[2. 2, 1] ^ 7 p h-2 5, 5, 6 - h 
y y/u^-n - 6 -^7 p ?7;w^P7'p^^->tr'>'^ n 
[2, 2. 1] 8-7/l'tn7h7 
v-^u [4. 4. 0. I"" . 1 M0 ] -3-Kirir 
^ H 8-7/U^P>f-/U7^ h^^^a [4. 4. 0. 1 
2,5 . 1 7,10 ] - 3 - K7*izr>\ 8-^7;utn^f-^ 
^h^V^P [4. 4. 0. I" . I 7 '' 0 ] -3-K 
r'iry, 8 - hy7/^P^f^7 1 h^^^n [4. 
4. 0, l 2 ' 6 . I 7 '' 0 ] -3-K^-t?V, S-^V^ 
7/^oif/V7 i F7^o [4. 4. 0. 1 2,6 .1 

a [4, 4. 0. 1 1,14 . 1 M ° ] -3-Kirir>\ 

8, 9 -^y^^n^ P [4. 4. 0. 

I* 5 . l u ° ] -S-K^irv, 8, 8-^Jhy 

I 7, 10 ] -3-KT r iry > 8, 9-^ (M7^o 
^^VU) 7h7^?o [4. 4. 0. l" S . I 7 ' ,0 ] 
- 3 - Kt^>, 8->f^-8-MJ7^^t3^f;u 
^by^^n [4, 4 . 0 . 1 35 . 1 ? ' " ] — 3 — K 
y^-trv, 8, 8 t 9-hy7;^o7 i h7V^o [4. 
4. 0. I 2,6 . I 7 ''' ] -3-K^-feV, 8, 8, 9 
-hy* (H)7/^D^f/i/) T-Yyi/tn [4. 
4. 0. l" . l" 10 ] -3- K^irV. 8, 8, 

9, 9-rh7^0f'h7^a [4, 4. 0. 1 
' ,5 . 1 T ''° ] -3-K* , *>\ 8 P 8, 9, 9-T-h 

( h-y ^h-^^^n [4. 4, 

0. 1 2B . 1 M ° ] 8, 8-^7/^ 

7i-n-9, (h!)7/U*P^f^) t 1 ^?^^ 

p [4. 4, 0. l" C . I 7 '" ] »3-K^^ 
8, 9-^7^71-13-8, 9-fcr* (hy7/^P^f 
/U) fh7^C [4, 4. 0. I 2 '' . 1 7, '° ] -3 
-Kft'V, 8, 8, 9- V D y^n- 9 - V D 
^fn^f-^T^ h7*>^ P [4. 4. 0. I 2 "' 
1 7, '° ] -3- K^"fe>, 8, 8, 9-hy7/b7|-P- 
9 -> y Y^ri/^T hyis? o [4. 4. 0. 

I 2 '' . 1 TJD ]-3-Kf-fe^ 8, 8, 9-hy7 
!Vitv~ 9— ^X^y^Sj-PT'P^^^T 8, h?^ P 
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[4. 4. 0. l" . 1 ,,,D ] -3- K^-feV, 8- 

( mj y^nrv^f-^) f Vy-y?* [4. 4. o. l 

U . l'" ] - 3 - K^-fe^, 8, 9-^7/^0- 
8 7Aoj-n i s o -7*n fcT/U- 9 - MJ 7/U;+ 

n^fvU-f V}*s9x» [4. 4. 0. l" . l'" ] 
-Z-Yf-^y. 8-?nn-$, 9, 9-hy7^ 
Bfl>7'>;t3 [4. 4. 0. l" , I''" ] -3- 
K7*"fey, 8, 9-^oo-8, 9-f^ ( h!) 7/1- 
^o>f-/u) f- Yv'stv [4. 4. 0. 1*' .1 
''" ] -3-Kx"t>, 8- (2, 2, 2-Fy7/l/t 
pic }> * /!✓) fh?'/'^ [4. 4. 0. 1 

(2. 2. 2- V ]) 7;^oi h 7 1 h 

9->^n [4. 4. 0. l" . l''" ] 

* fctt 2 «eui«f#/ii-r 5 z t ax- £ 

[0 0 15] ift&©5*>, 1*&*L5W»fl[*#OWlR 
■ftCDffij^fb, 8 -**-A>- 8 h^f* h 
[4. 4. 0. l" . l f " " ] -3- Kf* 
V, 8 -xf Dfyf h7-/?a U. 4. 0. 
1"' . l'" ] 8 -s-=f-j\>*r h 7 ■> 

?p [4. 4. 0. l'' 4 . l' - " ] -3- Kr'-fe:^, 
[7. 4. 0, l" . 1*" . 0 M3 ) 
-3 iV^T-fei'iWff* L-V\ 

(0016) <#fi^tt*iJk*>#fi*tt*a<*io*fls 
0>JiLTl4> y^ny'r-y, a'O'y-y, >^o^ 
/r-V, p^t^, h y •/'^ p C5. 2. 1. 0 
l " ] -s-fHrv, 5-ifyfv-2-;;^'M 

rf*rta«-e*5. psf-u-^^ y<r>mm®.t l.x 
l±, 4~2 07W3cb<, £<bic:4t?3: LV^I45-1 2 

U ^ffl«SB»4, M&ttX 100/0-50/50 T'*> 
*K L< 141 0 0/0-6 0/4 0-C&5. 

[0 0 17] <M*K*MttE>#*WC*JV*-C, OftS 
^fitflscopBSja-a-l*, » J: t*fi**feJ»t 

14, (a) W, MofciOT e{0{t^!|»A»e>5Sli^fc^ 

^<ttnt, (b) ? %>^<Dmm^i Am^c® 

(WjttfLi, Na, K4W , I IAJJstc* (ffl* 
tf, Mg, Ca*4T) , I I BSStc^ Cffl*.l4\ Zn, 
Cd, Hjftif) , I I IAi&TCjt? (0Ul4\ B, A 1 
tiH) ^ IVAUstcsS? (0IJxf4, Si, Sn, Pb* 
£T) , VBJS5E* (Wjttf» Ti, Ztii 

£') »(t*ftt*oT, lOCO^^-i^sS 
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( c ) mm** h(ox~hr>xh^\ 

[0018] (a) uraSS'iw, Mo*avi± 

R e ©{fc-&*0>tt*0!lfc t-CHt, WCI. , Mo C I 

5 , RcOCh taXOtomW-l -1 3 2 6 2 6 ^« 

6 8 JSf&T-HJS 6 f?~ » 8 H£±W$ 1 7 tT(CsEiffi<Dft 
**tWSifcmS. (b) I*#«>JUW!I4:UC 
«, n-C« H, Li. (C, Hi ). Al, (C. H 
t ) > A 1 C 1 i (Ca Hi ) i.i A 1 C I i.i , (C 

10 i Hi ) A1C1:, **vl/7'A'**~!f>, LiHftif 
W0H¥l-l 3 2 6 2 6*a*!(58S*±«IJBi 8fr~ 

5. S^Pffl^fo^ (c) MfttoimMbLXtt, T/W= 

-/m, r^f t m, wym, rzymteftwrn 

icm^ZZ.kWX'%ZA^ SbfcWW 3 ?! - 1 3 2 6 2 
6-J3-4MMS8]it:rF«JBl 6fT~?&9i5£-MTOi 7 ft 

[0019] tf-z-yxmUkottiR&b Lxtt, ±ia 

( a ) J5X» t Wfi^fitft t <D*n>itV r ( a ) J*4> : W 
20 lEHLmfc] t)\ 1:5 00-1:5 0, 000,!: 

«««BI, »4U<(41 : 1, 00 0-1 : 1 0. 0 0 
Ot/iiffiBBiS^S. (a) hii^i (b) >>mk<D®\ 

AflW^ifC (a) : (b) !5U : 1-1 : 5 
0, J?SL,<I11 : 2-1 : 3 0««tStV5. 

(c) k<D®\&tt, */WtV (c) : 
( a ) tfi 0 . 0 0 5 : 1 - 1 5 : 1 > t < (40 . 0 
5 : 1 — 7 : 1 (OljEffl t $tV5o 

[0020] <s^-atffl?ss!£>B3iaffi^sjs;i-«v % "C 
30 &i)imfc&zxfi/?.it\t.*?^isxM]&<o®!e&.) tut 

tu^zfty. t>y v f*!!^ y^/i'-^ 

?po^^, rn^^dr-y-v, mttf-^y. v/u 

fyMTfr-tiy, ^vfyitr v -frtefvfc&m, ft 

40 K^^U, ftifn-/f-/U v Mi s o-7'f i /L', 7*h 

vxymtf-tv, i?t i^iy^fyttfomafi^tfy 

Kx^T/i-g, i^y^/^—T^^ 7h5£ h'o7 7 

t^-e*, ztito&tmxhz^tt}&&Lxm\,^zzk 

^^fflfii LTI4, r©J«: : 4»S«i&# (fifi 
it) J 7)5, i£6#, 1:1-10: 1 bttZBttZti, 0 
4L<i4l : 1-5 : 1 ittSfifc Stv5. 

[o o 2 1 1 <»7'««w#i>#&H5M« (*) m-a 

50 flcro^SWWflStt^ fi^iUE. tt/^cOffi^, jS^Offi 
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5o wile, tcmteftT&fflft'MtLXli. w 
i/y, -f^^-y^ i -7tv, l-^yfv, i 
-tr^ l-^r-^s 1-3}-^^^, l-y^y, 1 - 
^-fe >/js if© a - si- 1" 7 * vttto i vtr«iW 3 

S^l^/HC^LTO. 0 0 5-0. »*L< 

no. o2~o. 5^yut sns. 

[0 0 2 21 ®MSR#ffi£-fcfc»5l-W:. DBSUM-IS 
SltT'b.fci^ $e>ic s tfy^y^ 

[0 0 2 3] ^±cOi 5 fcL"C»Wt5MR (#) ffi^ 

»BUTffl"fonfc®7K#«Bin (sit) ®W&&<» 
<*an«M)Htt«>***3!lPEJt?Ht» 

K~3 0 0^)£ > #4 t< 113-2 0 0&ffiWyfcsfc#* 
0 0°C, »*U< 112 0~1 8 0°CT-fEffi£-£ 

[0 0 24J L"CH:, /<?S?*A, B 

?-/V7'yl-'$-!} T A s - •y^/l^T-fe^/t'T-fe h/ h 

/H/f^A, f?/-fey^u!) K/5***vl'7/VS = 

^a^yl'**^ >•) Ov^pA, is?vvt-\)X ( |- y 
7aiz;/W'*^7-<>') yl-'-r - — tf-k. ;nPtKn^# 
.^yuf-y;*. (h!)7K-^*^7- ( 'y) yu^^A, 
? a o#yU-/#=yH> y * ( |- y 7i=/W*^7-f ^) y^ 

[0025] ztib<D*.%mmm*. m 

fls : /*&ttsflOte& (Sfltfc) ^, 1 : 1 X 1 o" - 1 : 
2 bftZ&te-etlLmZftZ,. wOi5t, 5 
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5 <> © t 0 , ^f?^XH*-^®ip^ fc LT© 

7 0%W±, $^)l>:»*L< 119 0%JJLfCfci>. 
[0 0 2 6] ilEOJtJJdUTfl'&nfcW* (*) fi£- 
mat, te&omitilftlbftl. 2. 
fyl/-4-;<?yV7*/— /K 2, 2' -S?3|-*-5/- 
3, 3' -y>- t-yf-yU-5, 5' -iStf-fri?-?*. 
10 =yu;*y7>\ 7^7** [y^U^-3- (3, 

- t-^/V— 4-fc Ko*iy7*= /V) /oW- 
M * # ^ ; **I*«*«W, «*.tf2. 4-J>t Kb* 
iy^<V'/7*y , y, 2-t h'ndf-iy-4-p< h*-">"<V 
'/ 7 * / > <e ^SrSsyJP-f * £ fc t ± c T3c^fk-rS ' t 

[0 0 2 7] 7K.mm*D (#) fi*ft«)***iS»D* 

tt, 6 0MHz. ' H-NMR-CittlJSL.fc^5 0 
±s 0* U < 9 0 %g*_h, ^ 6 Kff * t < l± 9 8 %W 

ttASffi^fc troi^S. fc*s. ^SEWcoS^y tu7 

Ktkm^aj (*) m^^i^4^syyi^^ria^5fi 
fear tv\ 

[0 0 2 8] ^jSWORttJKy^ur-rv'SWffi 
t LT, ®±aa<D*fc(i(2)ro^R W) m&frzv y - 
•f-'yu^y^ h^J^tdJ: ^ SR-ft U «0 , 7K5g^L7h 

30 <7\)~~r/vir?7 h££:i£*S!B'fc>ay*fctt<2>©l! 

1 5 4 3 9 9#»fB(Cffiiffi©8H*Jt^%l&/1^7t<ii»lO 

A1C1. . B F « , FeCli , Al, Oj , HC 
1 , CHi C 1 COOH, -tf^y-f St3-S±, <Cif 

fcW^ (*) m^ff{-J:. <D*ttt®<OU355 (#) 

40 [0 0 2 9] Sfctw, #$8W©SR*K#y*U7 Wills' 

< 3pft» - JM* > " ffiSS-S-S-Wfc-S- 

if, »*L<|1«2~12, Sfclt»*L<ttjR* 

Ik 2 ~ s a v%k&tto*m?ib £ t 5, 

<ISQBl±, ffifflJtf 9 0/1 0 — 4 0/6 Ot'fct), 
(CSfS L< 118 5/15-5 0/50t"i)5. 
50 [0 0 3 0] #B9!lCi3VvC, ©»^Hia*i^flfift- 
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Sr^lf Si 

[0 0 3 1 J SfclC, /<"J-i>*.MIrfMbfc UTIis -» 

VO (OR) . X„ , *fcttV (OR) . Xd 

T, 0^53, OSbS3, 2 £ (a + b) S3. 0 
gcS4, 0£d£4, 35 (c + d) S4X'*>5, ] 

[0 0 3 2] $ bl-, »ttjKa:b-Co>« , «T/i'5 = >>^ 

AJI^irttl-ST^S-^AJfl-^rojfc (A 1 /V) *52 
fil-h"?*!?, ^U<l±Z-50« L<tt 3 ~ 

[00 3 3) ttm&G-K&m $tiz-&-&Kfcm?&m±, 
mm&&i*fc fwffl v % & ii s «tt 1 1! c t> © £ &e i-5 1 

[0 0 3 4] 3 ibtw, *38W©IB1»#!;^-U'7'f 

^fi**J J:V->^ i?*^*.ftflc^»fej8H;nS 40 

1 »iSiLh©*ft^ft*PSl (*) atefwsj.t**»** 
s^jn (*) fi*«cfe«/B-e*a. 

jR3S***i:LTI4» 4-tT^^j!'n^V7 i 
jJc*3R*ftl*. 4-f^/u^^B^^irV. 4-4 
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z./\**/9u-****tl/> 2— ^fvu- 4 - fcT— /UV^p^ 
2-^^-4 — C y7 , B'<^v'^ n~3?-fe 

? n^^f-fl-V, 2— y^/u— 4 --f y^D^U-y? ci 

V. a— .^/W^U^, 2-^f'^^^U'V, 3-^ 
?7U*7-H<\ 4-^*-/U^.^l-'>, 1 - tf =./U-7-7 ? 
U^, 2-tfsA't7^uy, 4 -7^~/U7. S f-Uls > 

i -r/Kv, -^/i/^v, d-y^*^ l 

i/^n^.7*^V > 4-'/y7'ci'<-/l'-Vi't" s 7'^Vi , j: 

[0 0 3 5] <«>^P-i>-^^3iV5R*.fi«c>*36P^<^ 

V, l -pt-^w-i/^ n^v^^i-V, 2-p<^/V>^n 
f/l'i'i'D'<y^-/'iy l 5, 5 —t^Asi/P n-<S# 

[0 0 3 6] ±aa^«*S*, 6r;sA'JRSMKj»ffc**» 

m (*) m^^^7K#as» (*) ffi^-fftt, ±ie©B9fS 

[0 0 3 7J 'Az&WVR^btlZ&Vt*!) 4 
ttffl<0#*U^$H-fitt, BffttflE Cn3 •* t'O. 2 

~ 5 , y/w<-;i-y3>;B-?h^-;7-f- (gp 
C) -C-iWJjgUttfy ^f-i^y^ftffro^iS^fi (M 
n) 148, 0 0 0-1 0 0, 0 0 0, fii¥Wi 
(Mw) 14 2 0, 000-3 00, 0 0 0 COiSSGHO t W 

[0 0 3 8] JU*Wt«[ffl**i.*S«5JKy3i-U'7-f V» 
itfflSii, ±SSo«fc p fc<D> ©BB« (*) fi-g-f*, ©, © 

SI (*) S*flsJ3J:V-tW*3lfaS3!in (ft) JtefWUW 
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[0 0 3 9] 7|c%?ec0^5KiJ^-W7^^^«l»i, * 
WLffl L&tt 9 J»LT, a£%# 

[0040] hi£-ewwws*tt^ysi-i'7^>' 
-^y-tfv,. yivx-v, z-i/isy, ^/^-yMi/ 

[0 04 1] .h2eigiK£?U£//>&M mSg£©7^/u^- 

Srtf 5 r t X\ ^[Mwjs^^ y * t-7 ^ ^fflglK 

J»<ommt, iffi^x 1 0-5 00(1111, $?4L<»il 0 
0-2 00jim, XfiSfi. JKftSi LX& 

[0 0 4 2] Zit, ¥?L,mi,mX'*XW<D%(W;XV 
7 ■< >mffi)%m*l$.B-fZ®&, *TUfcU USJ&h ux 
(is 0iL< 112 0 0-3 5 OX;, $?>IUJSL<(±2 
5 0-3 3 0*0. L< l±2 8 0-3 2 01CX-S? 

-5. ^<-*:7 4VVA<73J!Sy|£|±, iffiS, 10~500k 
m. #F£L< 1*1 0 0-2 0 0 u m, ^x-VaVl 

it, istsiEi: ^x&mmmTx-hti\±mzpmKte^ 

[0 04 3] fc^PjCOSfttfctf I) 4 V&mmV&V) \s 

ttfaF^ictoXOTSSi-^o ±sess^y Tt-i^-y^ vssw 

X*5. 

[0 0 4 4] Sfc, *&W<nfo&m±, tEffl^twML 
X^^TMUffitE^BDlw, jtsesstw *L-7 4 S/* 
ffl)]§JK£&ttfc 1 bWX-fc<l:v\ #%^w#^j£gyB£{£co 

tR^f, ^-fiJt^SiSl^UX^teSrfi-rSt^ 

*{tffix'*5. ^-rsjtibxtt, fsuii, cowdfe 
ffl<^^^ ? ? r y ymmxmm^m sns&fi 7 s o n 

3 5nm*fcl±6 5 0 n m<0 W~?-i>t# btl 
5. T«fc£«W4tUX»*U<tt^7^> jgP»&# 
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fl&££ft5<brox-lifc<, ¥ffi#X-&oXt>:/y XAJK 

^^^*«afi£^--r5^"efo<>xtj:^ 0 ±ia 

TttfeSffiWESli, #*U<tt0. 01-5mm, £ <b 
t< tiO. 1—0. 5mmT'})5. 0. 0 1mm 
*?iSX**>5i:. MMtf^TZ. SmmfcHxS 
&$£SiLX<a*t<*tfs*#<&9. jffi**jfiH«><l^ 

[0 0 4 5] Tm&m*&mi-Z*KW<o&&fo<DifcW 

io lxi±, iiBgs^yjr^y^v^iigjs^. & 
s^i: Lx»i, mm'<ft>ixx^zj?mm'&i%mx'% 

[0 0 4 6] ±sa^-i*(cit3^7Ky^^y^>- 

yfitro^ttt. KH-ffil^tX, »il<li±2 0nm 
§is>l-Sf* L-< (*±1 0 nmHT, rf(-#*U< 
|i± 5 nmJ^TX'fc-5, \s?7*-i/3 *s®.<omW± 2 
OnraMxii, LX«0«Jfig^=S : b<<&T-r 

[0047] ^iBoga^y^i^y^v^tJfMro^ 

IMWiKSffifi. CDff^fflliiai^5effl$n5jSS7 8 0 

30 6 3 5 nm. 6 5 0 n mC ^— jtOjgig^ri* 

9 0%tl±.Xfc'5, CDJiitJiDADffiffiWJttfs'^ 

[0 04 8] «iSi!(joK-J , 4*S:«:ffl'r«**»Ri: b"C 
I*, 02ic^=-rj;5*, i/4ffifilSi5rj ; f]v^ 

T yV^m. 1 0 X*(±, 3tJHTS>5 U— 

~Jt— K (LD) 2 0A»fc3t^Sa«aya«s2 3(cE5>a^O 
ift^ffiiSlCfiaJttf-A^T'y y^— (PBS) 2 1*5i 
U51/4SS® (QWP) 2 2*5it>'*t-!|*lUV^ , 2 3^5 
40 gEe^nxv^i. ^#ffi»a#2 4A»6R«i¥tufcJ5 , {9 
3WJW'>'X2 3, 1 / 4 ttft£ 2 2 ^JBiS 
U PBS 2 lfCiP 9 ommff%fa&$i%.t>tl, Jtfife 

*«*B»«R«cffl»ia«. Hflfc^WftKBB UX, n 

50 Mia (yw m.mm», * 
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[0 0 4 9] 

[0050] mm>j&% ( f n ] a ) 

0. 5 g/d 1 coS-^i*iS^X' 3 OtlcO&frT, 

2 5°CZ>®.l£V. *.%ffliU (#) 5 0 g & 1 %B 

A>C«)aSSrai!lSbTfoa7L^0. 5«m(0^7'7^ 

[00 5 1] TMBfh* 

*#HBflni|MBiS*<*a>»*fctt» 60MHz, ' H-N 
MR&SPJ£U ^fvus^fvu^t^i':^ 

*fSi?ftaS+ (DSC) liit), ^yS&2£EB$rFIC*3^ 

[0 0 5 2] w&nm*. 

- 8 0 1 0£flH\ ffl^Lfco 

E^«B»* m BL KOBRA— 2 1 ADHSrffl 
V\ &&5 9 0 nmT'ifl'JJSLfc. 
[0 0 5 3] 1 

S — ^-/U— 8 — > I-^v^/t^— fr? Yy*s& a 
[4. 4. 0. l" . I 7 '" ] Kf»-3-iVl0 
Og, 1, 2— h=¥-^ai^^6 0 g, -V^P^^f- 
>2 4 0 g, 1 -^.dfH?^2 5 g. fc.fctf^fvl/T'/l' 
^Hi'^'f K0. 9 6*;>/!Jy Wno^x 
ig$3. 4ml Sr. I*J®«U y y ► 

ic:»pifco — gijeo7 7 * = Aaifk^v-^^.-T'v 

WO. 0 5*/U/y s> h-»KOX, 2-S?;* h^-^^V 
&fi£2 Om 1 i/<77^ffc K<0 0. l-^/l^/y y Vfr 
<r>\, Y*i/^9>m&\ Ob 1 Srffi-g-Lfc. 

rcOfl-g-^4. 9m 1 iSE*- S ? V— 7*4>»}& 
•g-W-SSaPLfc, iS^*8 0'CfC»n^UT3 
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* n^df»>-yc0 2/'8 (fiffltt) <T> 

ft^mtfi*#/»»j«i/io (aatt) ic 

LfccDtp, S yx?^-;l/7i >2 0 g£*D;tTl 0# 
BMWtLfc. 

[0 0 5 4] wWl^ftlC^ ^ >»V5 0 0 g&JJII 

X"C3 0^nfl5S^L-C?ItEbfc, 2JBfc:#*Lfc±B«r 
»*, Wtf * * / -^ZMiLTim, »mts JtJffcBfc 

n-^-p-y, l, 2-«^^ h^-^^ VC-JSS*^ 
10 U l^fiffi* 5 1 0%©v-^ tt^ti'- 1 , 

|. *5«c* ^*W«:»fc. rwJSSSI- 2 0 g co/<7 ^ 
PA/^ya-^jHaT CRAW (*) Sis ><5ft>* 
Afi=5%] fcflPjfcT, *-H^U-7 , »t'-C**flE4 0 
kg/ cm' fcU-Cl 6 5^T-40ffiaEJE$*fc<D*>, 

zkasi!M!£Sr*iaic:j:o-c»!>i»*. 7k#8a» (#) 

[0 0 5 5] (*) fi*ffWiRK:, 

- (3, 5 — i?— t —-f^-)^- 4 — t Kn^->7^ — 
20 yu) T'ot^-H t, ^ffl^JO (*) fi*«£K*tL 
TO. 1%*DX.TA^. 3 8 0t3i?«ETK«USP«t«rtT 

1 ti^-r. 

[0 0 5 6] 2 

W*t It, s-sf Df^rNf^d (4. 4. 
0. l ! ' 4 . l 7 '" ] -3-Kf-tVl 0 0gSrfflV\ 
ft'>^ n^.dri»-y3 0 0 g fe/Hl^fcEWHS. # 

JISB i?fi^Iffitt=8}JIIBcT)^tff*§JR:2:« 1 . 

[0 0 5 7] 

1 *1] 

|8Wfci«U*W*>JMIf*«R I A I B I 

I' I I I 

I U1 (dl/g) I 0.65 I 0.70 I 

I «*;i^r« (%) I <o. oi I <o. oi I 

ItKSHA;* (X) I 99.9 I 99.8 I 

, 0 i #?xe*Mas cc) I m I in I 



[0 0 5 8] SSJfiffi 1 

^#^J 1 -e# felxfctRTsrfflttWflfl A©*< SrJRW- 1 
ICJ: t) , 1 O n m, \s9<f—\ 1/3 Mill 5 nm^-< 

$i5o %r- 1 Wia6<* u y ^ ^ 7 -r v^«tjii®5 

0. 3mmJ£^#7*2£4£±l£, 
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« (a) ©jtofcSfcaH-ajfcffiifcwtfrH i 

JSl±G>«tC LT ftstffc Lfcfcgffi ( a ) 1 5 0 "C X' 1 
NAURU »Ql^BTmww^7 f — >g >-ffi^ifliJ^Lfc 4 

«&£fc*2K^\ 

XtkM 2 

1 fcPWlcUCttR* (b) ofli««rff<pfc. 

£-2* 2 ic^f . 

[0 0 5 9] *Jifc01J3 

i t» b K.itm%m&m a<o^. *tm t 

UT, BiljgSft (1*) 3S, 4 Omm^LtHUSlSrffl 

«<\ >-y >-^-i&^3 o or, y-f *?1B£3 0 O'CVW 
a fce*M»* 2 o o %-e i ttjgiWi lt . fin** y * u y 
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* mm&@.% UT, fclBKKICLTttfciMfi (c) © 

[0 0 6 0] Jfc«0ljl 

[fiUt^^-T-ia : 3 Z, 8 0 0 (y/u/<-?3i'-Va 

^."fS^SBLBE : 1 5 5°C] M^i U vy 2 
8 ^W^«JS2 8 OtT', H«£0lj3 fcWUHtJfL 
ffiUK5f£LTfi£& 1 0 /im, U?7->3>'fi4 0niu 

1 3 0%T 1 ttiffitt L.T, SJllO/ira, 
f-S/g Mfi3 2 8 nmOtfy MR&ftfc. 

iK^ffifflU-C, #*«ltlH*CLt«ftS (d) ©fit 

[0 0 6 1] 
[£2] 



ttflf 



I 



I 

I WPRtS. 

i Wi^swiaasor/iir) 



(a) 



100 
IS 



90 
16S 



163 ,r 
163 



f&ttWS 2 



(b) 



100 
20 



90 
163 



163 
156 



££9601 3 



(0 



140 
25 



115 
330 



325 ,J 

325 



JfcttWfl 



PC 



120 
40 



110 
328 



325 " 
250 



[0062] * 1 :65QnmCOl/4AfflS 
*2 : 6 5 0nm<73l/2 IffiS 
[0 0 6 3] 



10 fttfy;7y7 p SB 

2i Wtx-J**-?}) v9- 
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